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DOCUAAENT-IDENTIFIER: US 5869172 A 

TITLE: Internally-coated porous webs with controlled positioning of modifiers therein 
CLAIMS: 

1. An article comprising a porous web that has been treated with a curable, shear thinnable, thixotropic 
polymeric material and with one or more modifiers, said material being at least partially cured, said modifiers 
being selectively positioned within the web, and at least some of the pores of said web being open. 

2. The article of claim 1, wherein the modifier is selectively positioned substantially on one surface of the 
porous web. 

4. The article of claim 1, wherein said modifier is selected from biocides, therapeutic agents, adhesive agents, 
processing agents, humidity-controlling agents, water repellents, ion-exchange agents, light-reflective agents, 
dyes and pigments, mildew-resistance agents, conductive agents, proteins, hand-altering agents, blood 
repellents, flexibility-inducing agents, light fastness-inducing agents, rot-resistant agents, stain-resistant 
agents, grease-resistant agents, ultraviolet-absorbing agent, fillers, flattening agents, electrical conductive 
agents, thermal conductive agents, flame retardants, antistatic agents, sub-micron particulate matter, 
electromagnetic shielding agents or radio frequency shielding agents. 

8. The article of claim 4, wherein the hand-altering agent is selected from proteins or polyolef in fibers or 
fabrics. 

10. The article of claim 4, wherein the flame retardant is selected from aluminum hydroxide, borax, 
tetrakis(hydroxymethyl)phosphonium chloride, potassium hexaf luoro zirconate, potassium hexaf luoro 
titanate, polyamides, polyimides, poly-parabanic acid, polyether sulf ones, polyether ether ketones, 
polyetherimides, fluoroplastic resin films, polyphenylene sulfide, magnesium hydroxide, silicone- treated 
magnesium oxide, polybenzimidazole, flame-durable fibers, carbon or carbonizable compositions, retardant 
powder fillers, kaolin, gypsum, hydrated clay, polypropylene, polybutylene, metal carboxyl salts containing at 
least 6 carbon atoms, calcium compounds, barium atoms, strontium atoms, salts of inorganic acids, polyolef ins, 
copolymers of polystyrene or polycarbonates, polyesters, polyamides, polycapro lactams, ionomers, 
polyurethanes, acrylonitrile-butadiene-styrene polymers, acetal res'ms, ethylene-vinylacetate resins, 
polymethylpentene, polyphenylene oxide, or polyphenylene oxide-polystyrene blends. 

15. The article of claim 14, wherein the reactively available sites of the modifier are oriented outwardly from 
a surface of the porous web. 
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16. The article of claim 14, wherein said reactively available sites are capable of binding an agent. 

22. The article of claim 21, wherein said biologically active modifier is selected from proteins, antibodies or 
enzymes. 

24. The article of claim 23, wherein said biologically active agent is selected from proteins, antibodies or 
enzymes. 

26. The article of claim 14, wherein said reactively available sites are capable of binding one or more proteins . 

27. The article of claim 14, wherein said reactive sites are capable of binding one or more antibodies . 

28. The article of claim 1, wherein said modifier promotes adhesion between the curable, thixotropic material 
containing one or more modifiers therein and the web. 

29. The article of claim 1, wherein the modifier alters the surface chemistry of the article. 

30. The article of claim 29, wherein said surface chemistry modifier is selected from the group consisting of 
f luorochemical compounds, proteins, anti-static agents, blood repellants, grease resistant agents. 

35. The article of claim 1, wherein said thixotropic material comprises a polymer selected from polysiloxanes, 
polyurethanes, f luorosilicones, modified polyurethane silicones, modified silicone polyurethanes, acrylics or 
polytetraf luorethylene. 

36. The article of claim 1, wherein said curable, thixotropic material containing one or more modifiers therein 
comprises a diluent. 

46. The article of claim 1, wherein said curable, thixotropic material and one or more modifiers forms a 
discontinuous film. 

47. A porous article comprising: 

a porous web having a plurality of web members with interstices therebetween; 

an at least partially cured material derived from a curable, shear thinnable, thixotropic polymeric material 
which forms: 

a thin film substantially encapsulating at least some of the web members leaving at least some of the 
interstices open, or 

a substantially continuous internal layer: and 

one or more modifiers, wherein said modif ier(s) is selectively positioned within the web. 

48. The article of claim 47, wherein the modifier is selectively positioned substantially on one surface of the 
porous web. 

49. The article of claim 47, wherein the modifier is selectively positioned substantially within the 
encapsulated material . 
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50. The article of claim 47, wherein the modifier is selectively positioned substantially on one surface of the 
encapsulated material . 

51. The article of claim 47, wherein said modif ier(s) projects through the surface of the encapsulated 
material . 

52. The article of claim 47, wherein the substantially continuous internal layer is positioned close to a surface 
of the porous web. 

53. The article of claim 47, wherein the modifier is selectively positioned substantially on one surface of the 
substantially continuous internal layer. 

56. The article of claim 47, wherein said modifier is selected from biocides, therapeutic agents, adhesive 
agents, processing agents, humidity-controlling agents, water repellents, ion-exchange agents, light-reflective 
agents, dyes and pigments, mildew-resistance agents, conductive agents, proteins, hand-altering agents, blood 
repellents, flexibility-inducing agents, light fastness-inducing agents, rot-resistant agents, stain-resistant 
agents, grease-resistant agents, ultraviolet-absorbing agents, fillers, flattening agents, electrical conductive 
agents, thermal conductive agents, flame retardants, antistatic agents, sub-micron particulate matter, 
electromagnetic shielding agents or radio frequency shielding agents. 

60. The article of claim 56, wherein the hand-altering agent is selected from proteins or polyolef in fibers or 
fabrics. 

62. The article of claim 56, wherein the flame retardant is selected from aluminum hydroxide, borax, 
tetrakis(hydroxymethyl)phosphonium chloride, potassium hexaf luoro zirconate, potassium hexaf luoro 
titanate, polyamides, polyimides, poly-parabanic acid, polyether sulf ones, polyether ether ketones, 
polyetherimides, f luoroplastic resin films, polyphenylene sulfide, magnesium hydroxide, silicone-treated 
magnesium oxide, polybenzimidazole, flame-durable fibers, carbon or carbonizable compositions, retardant 
powder fillers, kaolin, gypsum, hydrated clay, polypropylene, polybut/lene, metal carboxyl salts containing at 
least 6 carbon atoms, calcium compounds, barium atoms, strontium atoms, salts of inorganic acids, polyolef ins, 
copolymers of polystyrene or polycarbonates, polyesters, polyamides, polycaprolactams, ionomers, 
polyuret hones, acrylonitrile-butadiene-styrene polymers, acetal resins, ethylene-vinylacetate resins, 
polymethylpentene, polyphenylene oxide, or polyphenylene oxide-polyst/rene blends. 

67. The article of claim 66, wherein the reactively available sites of the modifier are oriented outwardly from 
a surface of the porous web. 

68. The article of claim 66, wherein said reactively available sites are capable of binding an agent. 

74. The article of claim 73, wherein said biologically active modifier is selected from proteins, antibodies or 
enzymes. 

76. The article of claim 75, wherein said biologically active agent is selected from proteins, antibodies or 
enzymes. 

78. The article of claim 66, wherein said reactively available sites are capable of binding one or more proteins . 

79. The article of claim 66, wherein said reactive sites ore capable of binding one or more antibodies . 



3 of 6 



3/!2/02 3:02 PM 



Record Display Form 



h1tp://wcstbrs:8002/bln/gatc.exc?f=docAstQ...a9c=(5(p_Messagc=dp__doccnt=l<Stp_doc_l=PTFKVVIC 



80. The article of claim 47, wherein said modifier promotes adhesion between the curable, shear thinnable 
thixotropic material containing one or more modifiers therein and the web. 

81. The article of claim 47, wherein the modifier alters the surface chemistry of the article. 

82. The article of claim 81, wherein said surface chemistry modifier is selected from the group consisting of 
f luorochemical compounds, proteins, anti-static agents, blood repellants or grease resistant agents. 

87. The article of claim 47, wherein said thixotropic material comprises a polymer selected from 
polysiloxanes, polyurethanes, f luorosilicones, modified polyurethane silicones, modified silicone polyurethanes, 
acrylics or polytetraf luorethylene. 

88. The article of claim 47, wherein said curable, thixotropic material containing one or more modifiers 
therein comprises a diluent. 

98. The article of claim 47, wherein said curable, thixotropic material and one or more modifiers forms a 
discontinuous film. 

102. The article of claim 1, wherein the modifier is localized on on e surface of the porous web. 

104. The article of claim 47, wherein the modifier is localized on on e surface of the porous web. 

105. The article of claim 47, wherein the modifier is localized within the encapsulated material . 

106. The article of claim 47, wherein the modifier is localized on on e surface of the encapsulated material . 

107. The article of claim 106, wherein the modifier projects through th e surface of the encapsulated 
material . 

108. The article of claim 47, wherein the modifier is localized on on e surface of the substantially continuous 
internal layer. 

110. A method of controllably applying a combination of treating materials to a porous web, said method 
comprising: 

applying a curable shear thinnable, thixotropic material to said porous web: 
applying one or more modifiers to said porous web: and 

subjecting said thixotropic material and modif ier(s) to sufficient energy to cause the thixotropic material and 
modif ier(s) to flow into the porous web, and selectively position said modif ier(s) within the web, wherein at 
least some of the interstitial spaces of said web remain open. 

111. The method according to claim 110 wherein said web is pretreated with said modifier, prior to applying 
said curable, thixotropic material thereto. 

112. The method according to claim 110 wherein said modifier and said curable, thixotropic material are 
applied to said web in combination. 

113. The method according to claim 110 wherein said modifier is applied to said web after applying said 
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curable, thixotropic material thereto. 

114. The method according to claim 113 wherein said curable, thixotropic material is subjected to shear 
thinning conditions prior to application of said modifier to said web. 

116. The method according to claim 110, wherein said thixotropic material and said modif ier(s) are applied to 
the surface of the porous web. 

118. The method according to claim 110, wherein said modifier alters the functional properties of said curable, 
thixotropic material containing one or more modifiers therein. 

119. The method according to claim 110, wherein said modifier is selected from the group consisting of 
biocides, therapeutic agents, adhesive agents, humidity-controlling agents, water repellents, ion-exchange 
agents, light-reflective agents, dyes and pigments, mildew-resistant agents, conductive agents, proteins. 
hand-altering agents, blood repellents, f lexibilit/-inducing agents, light fastness-inducing agents, rot-resistant 
agents, stain-resistant agents, grease-resistant agents, ultraviolet-absorbing agent, fillers, flattening agents, 
electrical conductive agents, thermal conductive agents, flame retardants, antistatic agents, processing 
agents, electromagnetic shielding agents, and radio frequency shielding agents. 

121. The method according to claim 120, wherein said reactively available sites are capable of binding an agent. 

122. The method according to claim 118, wherein said curable, thixotropic material comprises a diluent. 

124. The method according to claim 122, where said energy is sufficient to drive the diluent from the curable, 
thixotropic material . 

125. The method according to claim 110, wherein said porous web has a plurality of web members with 
interstices therebetween and wherein the curable, thixotropic material and one or more modifiers forms a 
thin film substantially encapsulating at least some of the web members. 

126. The method according to claim 110, wherein said porous web has a plurality of web members with 
interstices therebetween and wherein the curable, thixotropic material and one or more modifiers forms a 
substantially continuous, internal layer. 

127. The method according to claim 125, wherein the curable, thixotropic material and one or more modifiers 
further form a substantially continuous, internal layer. 

129. The method according to claim 126, wherein the internal continuous layer is positioned close to the 
application surface of the porous web. 

130. The method according to claim 126, wherein the internal continuous layer is positioned close to the 
surface opposing the application surface of the porous web. 

131. The method according to claim 110, wherein the modifier is selectively positioned substantially on the 
application surface of the porous web. 

132. The method according to claim 110, wherein the modifier is selectively positioned substantially on the 
surface opposing the application surface of the porous web. 
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133. The method according to claim 125, wherein the modifier is selectively positioned substantially within the 
\ encapsulated material . 

134. The method according to claim 125, wherein the modifier is selectively positioned substantially on one 
surface of the encapsulated material . 

135. The method according to claim 125, wherein said modif ier(s) projects through the surface of the 
encapsulated material . 

136. The method according to claim 126, wherein the modifier is selectively positioned substantially on one 
surface of the internal, continuous layer. 

138. The method according to claim 120, wherein the reactive sites of the modifier are oriented outwardly 
from a surface of the porous web. 

139. The method according to claim 110, wherein said energy is provided by subjecting the curable, 
thixotropic material containing one or more modifiers therein and web to shearing conditions. 

140. The method according to claim 138, wherein the shearing conditions are provided by passing the web and 
curable, thixotropic material containing one or more modifiers therein in contact with one or more blades at a 
predetermined angle with respect to the blades. 

143. The method according to claim 139, wherein the shearing conditions are provided by passing the web and 
curable, thixotropic material containing one or more modifiers therein through rollers at a controllable 
pressure. 

144. The method according to claim 110, further comprising at least partially curing said thixotropic material . 

145. The method according to claim 144, wherein the energy for curing is provided by thermal energy, 
electron beam, microwave, electromagnetic radiation or ultrasonic energy. 

148. The method according to claim 110, wherein the modifier is localized on the application surface of the 
porous web. 

149. The method according to claim 110, wherein the modifier is localized on the surface opposing the 
application surface of the porous web. 

150. The method according to claim 125, wherein the modifier is localized within the encapsulated material . 

151. The method according to claim 125, wherein the modifier is localized on the surface of the encapsulated 
material . 

152. The method according to claim 125, wherein the modifier projects through the surface of the 
encapsulated material . 

153. The method according to claim 126, wherein the modifier is localized on one surface of the internal 
continuous layer. 
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DOCUMENT-IDENTIFIER: US 6168857 Bl 

TITLE: Compositions and methods for manufacturing starch-based compositions 
CLAIMS: 

1. A starch-bound sheet having a thickness less than about 1 cm and a density greater than about 0.5 
g/cm.sup.3 and comprising: 

(a) a binding matrix including starch and an auxiliary water-dispersible organic polymer, wherein the starch 
has a concentration greater than about 5% by weight of total solids in the sheet; 

(b) fibers substantially homogeneously dispersed throughout the starch-bound sheet; and 

(c) an inorganic mineral filler included in a range from 07o to about 90% by weight of total solids in the sheet. 

2. A sheet as defined in claim 1, wherein the starch has a concentration in a range from about 15?o to about 
75% by weight of total solids in the sheet. 

3. A sheet as defined in claim 1, wherein the starch has a concentration in a range from about 30% to about 
70% by weight of total solids in the sheet. 

4. A sheet as defined in claim 1, wherein the auxiliary water-dispersible organic polymer has a concentration 
less than about 70% by weight of solids in the sheet. 

5. A sheet as defined in claim 1, wherein the auxiliary water-dispersible organic polymer has a concentration in 
a range from about 0.1% to about 507o by weight of total solids in the sheet. 

6. A sheet as defined in claim 1, wherein the auxiliary water-dispersible organic polymer has a concentration in 
a range from about 0.5% to about 30% by weight of total solids in the sheet. 

7. A sheet as defined in claim 1, wherein the auxiliary water-dispersible organic polymer has a concentration in 
a range from about 1% to about 10% by weight of total solids in the sheet. 

8. A sheet as defined in claim 1, wherein the starch has a gelation temperature and wherein the auxiliary 
water-dispersible organic polymer has a thermal precipitation temperature such that the gelation 
temperature of the starch is greater than the thermal precipitation temperature of the auxiliary 
water-dispersible organic polymer. 

9. A sheet as defined in claim 1, wherein the auxiliary water-dispersible organic polymer comprises a 
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cellulose-based material . 

10, A sheet as defined in claim 9, wherein the cellulose-based material comprises a cellulosic ether. 

r 

12. A sheet as defined in claim 9, wherein the cellulose-based material comprises a cellulose ester. 

14. A sheet as defined in claim 1, wherein the auxiliary water-dispersible organic polymer comprises a 
polysaccharide material . 

15. A sheet as defined in claim 14, wherein the polysaccharide material is selected from the group consisting 
of alginic acid, alginates, phycocolloids, agar, gum arabic, acacia gum, guar gum, carrogeenan gum, f urcellaran 
gum, locust bean gum, ghatti gum, psyllium gum, gum karaya, xanthan gum, quince gum, tamarind gum, okra 
derivatives, gum tragacanth, and mixtures or derivatives thereof. 

16. A sheet as defined in claim 1, wherein the auxiliary water-dispersible organic polymer comprises a 
protein -based material . 

17. A sheet as def mgdioxlaimJ^TjaJ^^ -based material is selected from the group consisting of 
prolamines,(cdHagen, casein, grafted proteinsT &ad mixtures or derivatives thereof. 



24. A sheet as defined in claim 1, wherein the inorganic mineral filler has a concentration in a range from 
about 10% to about 80% by weight of total solids in the sheet. 

25. A sheet as defined in claim 1, wherein the inorganic mineral filler has a concentration in a range from 
about 207o to about 707o by weight of total solids in the sheet. 

26. A sheet as defined in claim 1, wherein the inorganic mineral filler has a concentration in a range from 
about 307o to about 60% by weight of total solids in the sheet. 

28. A sheet as defined in claim 1, wherein the fibers have a concentration in a range from about 1% to about 
50% by weight of total solids in the sheet. 

29. A sheet as defined in claim 1, wherein the fibers have a concentration in a range from about Z% to about 
30%, by weight of total solids in the sheet. 

30. A sheet as defined in claim 1, wherein the fibers have a concentration in a range from about 5% to about 
20% by weight of total solids in the sheet. 

37. A sheet as defined in claim 1, wherein the sheet has been fashioned into a container . 

43. An inorganically filled starch-bound sheet having a thickness less than about 1 cm and comprising: 

(a) a binding matrix including starch and an auxiliary water-dispersible organic polymer, wherein the starch 
has a concentration greater than about 5% by weight of solids in the sheet; 

(b) fibers included in an amount in a range from about 1% to about 50% by weight of solids in the sheet, being 
substantially homogeneously dispersed throughout the binding matrix, having an average length greater than 
about 1.5 mm and having an average aspect ratio greater than about 10:1: and 

(c) an inorganic mineral filler included in an amount greater than about 107o by weight of solids in the sheet. 
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44. An inorganically filled starch-bound sheet having a thickness less than about 1 cm and comprising: 

(a) a binding matrix including starch and an auxiliary water-dispersible organic polymer, wherein the binding 
matrix has a concentration of at least about 207o by weight of solids in the sheet; 

(b) optionally fibers substantially homogeneously dispersed throughout the binding matrix and having an 
aspect ratio greater than about 10:1: and 

(c) an inorganic mineral filler included an amount greater than about 20% by weight of solids in the sheet. 

45. A starch-bound sheet formed by passing a starch-based composition between at least one set of heated 
forming rollers, the starch-bound sheet having a thickness less than about 1 cm and a density greater than 
about 0.5 g/cm.sup.3, the starch-based composition comprising: 

(a) water; 

(b) substantially ungelatinized starch granules having a concentration greater than about 57o by weight of 
total solids in the starch-based composition, the starch granules having a gelation temperature: 

(c) an auxiliary water-dispersible organic polymer having a thermal precipitation temperature that is less than 
the gelation temperature of the starch granules; 

(d) an inorganic mineral filler having a concentration in a range from about 07o to about 90% by weight of total 
solids in the starch-based composition; and 

(e) fibers substantially homogeneously dispersed throughout the starch-based composition. 

54. A starch-bound sheet as defined in claim 53, wherein the at least one other sheet is selected from the 
group consisting of starch-bound sheets, organic polymer sheets, metal foil sheets, ionomer sheets, 
elastomeric sheets, plastic sheets, fibrous sheets, mats, paper sheets, cellophane sheets, nylon sheets, wax 
sheets, hydraulically settable sheets, highly inorganically filled sheets, metallized film sheets and 
combinations thereof. 

56. A starch-bound sheet as defined in claim 45, wherein the fibers have a concentration in a range from 
about 17o to about 50%, by weight of total solids in the starch-based composition. 

57. An inorganically filled starch-bound sheet formed bypassing a starch-based composition between at least 
one set of heated rollers, the starch-bound sheet having a thickness less than about 1 cm, the starch-based 
composition comprising: 

(a) water; 

(b) substantially ungelatinized starch granules having a gelation temperature: 

(c) an auxiliary water-dispersible organic polymer having a thermal precipitation temperature that is less than 
the gelation temperature of the substantially ungelatinized starch granules, wherein the substantially 
ungelatinized starch granules and auxiliary water-dispersible organic polymer have a combined concentration 
greater than about 207o by weight of total solids in the starch-based composition: 
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(d) an inorganic nr^ineral filler having a concentration greater than about 20% by weight of total solids in the 
starch-based composition; and 

(e) optionally fibers substantially homogeneously dispersed throughout the starch-based composition. 

§8. An inorganically filled starch-bound sheet formed by passing a starch-based composition between at least 
one set of heated rollers, the starch-bound sheet having a thickness less than about 1 cm, the starch-based 
composition comprising: 

(a) water; 

(b) substantially ungelatinized starch granules having a concentration greater than about 5% by weight of 
total solids in the starch-based composition and having a gelation temperature; 

(c) an auxiliary water-dispersible organic polymer having a thermal precipitation temperature that is less than 
the gelation temperature of the substantially ungelatinized starch granules; 

(d) an inorganic mineral filler having a concentration greater than about 107o by weight of total solids in the 
starch-based composition; and 

(e) fibers included in an amount in a range from about l7o to about 50% by weight of total solids in the 
starch-based composition, wherein the fibers are substantially homogeneously dispersed throughout the 
starch-based composition, have an average length greater than about 1.5 mm, and have an average aspect 
ratio greater than about 10:1. 

59. A starch-bound sheet formed by a process comprising the steps of: 

(a) providing a starch-based mixture including water, substantially ungelatinized starch granules, fibers, 
optionally an inorganic mineral filler, and an auxiliary water-dispersible organic polymer that is capable of 
reducing adhesion between the starch-based mixture and heated forming rollers upon gelatinization of the 
starch granules; 

(b) forming the starch-based mixture into an initial green sheet by passing the mixture between at least one 
set of heated forming rollers having a temperature such that a portion of the auxiliary water-dispersible 
organic polymer forms a layer of reduced adhesion on the outer surfaces of the initial green sheet in order to 
prevent substantially adhesion of the starch-based mixture to the forming rollers upon gelatinization of the 
starch granules; 

(c) heating the initial green sheet to cause at least a portion of the starch granules to become substantially 
gelatinized in order to form an intermediate green sheet; and 

(d) removing at least a portion of the water from the intermediate green sheet by evaporation so as to form a 
substantially hardened starch-bound sheet having a binding matrix that includes a mixture of substantially 
dried starch and auxiliary water-dispersible organic polymer, wherein the starch-bound sheet has a thickness 

less than about 1 cm and a density greater than about 0.5 g/cm.sup.3, wherein the substantially dried starch | 
has a concentration greater than about 5% by weight of total solids in the starch-bound sheet wherein the ^ 
fibers are substantially homogeneously dispersed throughout the starch-bound sheet, and wherein the 
inorganic mineral filler has a concentration in a range from about 0% to about 90% by weight of total solids in 
the sheet. 
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surfaces of the invention is selective, i.e., shows a preference for... 
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Reversible binding interactions between pairs of biological 
macromolecules such as ligands and receptors or antibodies and antigens 
have been exploited widely to construct systems taking advantage of the... 
such as natural or synthetic lymphokines, cytokines, hormones, growth 
factors, peptides, morphogens, enzymes, cof actors, ligands, receptors , 
antibodies and other valuable proteins and polypeptides. They may also be 
designed to sorb analogs... 

. . . and a surface currently is achieved using affinity interaction between, 



for example^ antibodies and antigen, receptors and ligands, lectins and- 
their receptors , avidin and biotin, etc. Both strength and specificity 
are important in such specific binding reactions... 

. . . resort to the production, collection, and attachment of biological 
binding molecules such as antibodies or receptors . Binding to sorbent 
surfaces of the invention is selective, i.e., shows a prefer 
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